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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPEL.O ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:
NEDED-E -

0CT 15 1979

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts

Dear Gavernor King:

Inclosed 1s a copy of the Main Street Dam FPhase I Inspection Report,
which was prepared under the National Program for Inspection of Non-
Federal Dams. The report is based upon a visual inspection, a review
of past performance, and a preliminary hydrological analyais. A brief
assessment is Included at the beginning of the report.

The prelimipnary hydrologic analysis has indicated that the spillway
capacity for the Main Street Dam would likely be exceeded by floods
greater than 24 percent of one half the Probable Maximum Flood (1/2
PMF), the test flood for spillway adequacy. Our streening criteria
specifies that a dam of this class which does not have sufficient
spillway capaclty to discharge fifty percent of the PMF, should be
ad judged as having a seriously inadequate spilliway and the dam
assessed as unsafe, non-emergency, until more detailed studies prove
otherwise or corrective measures are completed.

The term "unsafe” applied to a dam because of an inadequate spillway
does not indicate the same degree of emergency as that term would if
applied because of structural deficiency. It does indicate, however,
that a severe storm may cause overtopping and possible failure of the
dam, with significant damage and potential loss of life downstream.

It is recommended that within twelve mounths from the date of this
report the owner of the dam engage the services of a professional or
consulting engineer to determine by more sophisticated methods and
procedures the magnitude of the spillway deficiency. Based on this
determination, appropriate remedial mitigating measures should be
designed and completed within 24 months of this date of notification.
In the interim a detailed emergency operation plan and warning system
should be promptly developed. During periods of unusually heavy
preclpitation, round-~the~clock surveillance should be provided.
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NEDED-E
Honorable Edward J. King

I have approved the report and support the findings and recommenda-
tions described in Section 7, with qualifications as noted above. T
request that you keep me informed of the actions taken to implement

these recommendations since this follow-up is an important part of the
non—-Federal Dam Inspection Program.

A copy of thils report has been forwarded toc the Department of Environ—
mental Quality Engineering, the cooperating agency for the Common-
wealth of Massachusetts., This report has also been furnished to the
owner of the project, Larkin Lumber Co., Hudson, Massachusetts.

Copies of this report will be made available to the public, upon
request to this office, under the Freedom of Information Act, thirty

days from the date of this letter.

I wish to take this opportunity to thank you and the Department of

Environmental Quality Engineering for the cooperation extended in
carrying out this program.

Sincerely,

&: » SCHEIDER

Colonel, Corps of Englneers:
Division Engineer
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Identification No.: MA 00448

Name of Dam: MAIN STREET DAM

Town: HUDSON

County and State: MIDDLESEX, MASSACHUSETTS
Stream: DANFORTH BROOK

Date of Inspection: 8 NOVEMBER 1978

BRIEF ASSESSMENT

Main Street Dam consists of earth embankments with a stone masonry downstream
face and a stone masonry spillway. The left embankment is approximately 200
feet long, the right embankment is approximately 120 feet long, and the spill-
way is approximately 21 feet long, including the center pier., The left and
right embankments are approximately 18 feet high while the spillway is ap-
proximately 15 feet high. The dam impounds the waters of Danforth Brook in
the Town of Hudson, Massachusetts., The dam was originally constructed to
supply water to an adjacent mill, There is no known operational outlet works.

The spillway is in good condition with no noticeable deficiencies, There is
seepage present at the base of the north and west stone walls of the discharge
channel beneath the building on the right side of the spillway. Because the
source of this flow 1s unknown as well as the limited spillway capacity and
need for maintenance, the dam is considered to be in only fair condition,

Based on the size classification, small, and hazard potential classification,
high, in accordance with Corps of Engineers Guidelines, the adopted spillway
test flood is the 1/2 PMF (Probable Maximum Flood). Hydraulic analysis in-
dicates that the spillway capacity at top of dam is approximately 460 cfs
which is about 24 percent of the total test flood of 1900 cfs, The estimated
test flood stage is about 3.3 feet above the top of dam. '

Investigations are recommended to verify the source of the seepage, to deter~
mine necessary modifications to increase the spillway capacity and to deter-
mine a method of lowering the reservoir water surface in times of emergency.
Remedial measures include clearing brush and trees from the embankments, pro-
viding slope protection on the upstream faces of the embankments, and repair-
ing the joints in the stone masonry walls. The Owner should develop a formal
maintenance program, operational procedure, and emergency procedures plan and
should institute a program of annual technical inspections., The remedial
measures and recommendations should be performed within one year of receipt
of this report by the Owner, '

Camp Dresser & McKee Inc,

Roger H., Wood
Vice President




This Phase I Inspection Report 0% Main. Street Dam,

has been reviewed by the undersigned Review Board members. Im our ' §
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recormended Guidelines for Safetvy Inspection of

Dams, and with good engineering judgment and practice, and is hereby
submitted for approval.

a)/;c..%_;

OSHFH W'J NEGAN, JR.,
Wayer Cont¥ol Branch
. ngineering Division

Design Branch
Engineering Division

%&%ﬁ%ﬁ/

JOSEPH A. MCELROY, CHAIRMAN
Chief, NED Materiels Testing Lab.

» = Foundations & Materizls Branch
Engineering Division

4

APPROVAL RECOMMENDED :

E B. FRYAR
Chief, Engineering Division




PREFACE

This report is prepared under guidancp contained in the Recormended Guide~-
lines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose’ of a Phase I Investigation is to
jdentify expeditiously those dams which may pose hazards to human 1ife or
property. The assessment of the general condition of the dam is based upon
available data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing, and de-
tailed computational evaluations are beyond the scope of a Phase I Investi-

gation; however, the investigation is intended to identify any need for such
studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of in-
spection along with data available to the inspection team. In cases where
the reservoir was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the normal load on

the structure and may obscure certain conditions which might otherwise be de-
tectable if inspected under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary

in nature. It would be incorrect to assume that the present condition of the
dam will continue to represent the condition of the dam at some point in the
future. Only through continued care and inspection can there be any chance
that unsafe conditions be detected. :

Phase I Investigations are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the test
flood is based on the estimated "probable maximum flood" for the region
{greatest reasonably possible storm runoff), or a fraction thereof. Because
of the magnitude and rarity of such a storm event, a finding that a spillway
will not pass the test flood should not be interpreted as necessarily pos-
ing a highly inadequate condition. . The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for
more detailed hydrolegic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.
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A, Overview of spillway and left embankment from
right embankment,

B. Overview of upstream face of dam and spillway.



1 Cf '
oAt
g
. | 1 ot
|| Fi
i
|
Do
|
!
|
i
:
| = | LOCATION MAP
| DAM MAIN STREET ' USGS QUADRANGLE
! ‘ ' - ' HUDSON, MASSACHUSETTS
| — IDENTIFICATION NO. 00448
|
! APPROX. SCALE: 1" = 2000’
| — v




NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
MAIN STREET DAM
MA 00448

SECION 1: - PROJECT INFORMATION

1.1 General

a. Authority - Public Law 92-367, 8 August 1972, authorized the
Sécretary of the Army, through the Corps of Engineers, to ini-
tiate a national program of dam inspection throughout the United
States. The New England Division of the Corps of Engineers has
been assigned the responsibility of supervising the inspection
of dams within the New England Region.

Camp Dresser & McKee Inc. has been retained by the New England
Division to inspect and report on selected dams in the State of
Massachusetts. Authorization and notice to proceed was issued
to Camp Dresser & McKee Inc. under letters of 12 July 1978 and
23 October 1978, from Colonel John P. Chandler, Corps of Engi-
.neers. Contract No. DACW 33-78-C-0354 has been assigned by the
Corps of Engineers for this work. Haley and Aldrich, Inc. has
been retained by Camp Dresser & McKee Inc. for the soils and
geological portions of the work.

b. Purpose - The primary purpose of the investigation is to:

(1) Perform technical inspection and evaluation of non-Federal
dams to identify conditions which threaten the public
safety and thus permit correction in a timely manner by
non-Federal interests.

{2) Encourage and assist the States to initiate quickly effec-
tive dam safety programs for non-Federal dams.

(3) Update, verify and complete the National Inventory of Dams.

1.2 Description of Project

a. Location - The Main Street Dam is located on Danforth Brook at
the outlet of Bruces Pond in the downtown section of the Town of
Hudson, Massachusetts. The dam is approximately 1/4 mile above
the confluence of Danforth Brook with the Assabet River. Access
to the dam is through private property owned by Larkin Lumber
Company, 136 Main Street, Hudson, Mass.



b.

C.

d.

Description of Dam and Appurtenances - The Main Street Dam con-
sists of earth embankments with a stone masonry downstream face
and a stone masonry spillway. The remains of an outlet works
which discharged under the adjacent building are present at the
spillway right abutment. The Teft embankment is approximately
200 feet long, the right embankment is approximately 120 feet
Tong, and the spiliway is approximately 20 feet long excluding
a 1 foot wide center pier. While the embankment crest widths
are somewhat uniform for the major portion of the dam, they do
widen appreciably at the abutments. The crest elevations of
both embankments vary from elevation 217.7 to 218.5

The left embankment is approximately 18 feet high with an irre-
gular upstream face and a vertical stone masonry downstream
face. A two-story buflding is located at the downstream edge
of the dam crest, with the second story projecting above the
dam. The downstream face of the dam serves as the first floor
wall of the building. The embankment crest is approximately

18 feet wide with an average crest elevation of 218.0. The
building is a wood and brick structure extending approximately
180 feet from the edge of the spiliway.

The right embankment is approximately 18 feet high and 20 feet
wide with an irregular upstream face and a vertical stone

masonry downstream face. The average crest elevation is 218.0.
Like the left embankment, the right embankment has a two-story

- wood and brick structure constructed up against the downstream

face of the dam. The upper story of the buiiding projects above
the top of the dam. The building extends approximately 110 feet
from the right abutment, except for a 10-foot open spot approx-
imately 82 feet from the right abutment.

The crest of the stone masonry spiliway is approximately 3.0
feet below the top of the dam. The spillway is a cascade with
a broad crested weir. Height of the spillway is approximately
15 feet. The walls of the spiliway are concrete and stone
masonry.

Size Classification - The height of the dam is approximately
18.0 feet and the estimated total storage capacity at the top of
the dam is 72.9 acre-feet. According to guidelines established
by the Corps of Engineers, the dam is classified in the small
category.

Hazard Classification - Due to the close proximity of structures
immediately downstream, excessive economic loss and the loss of
more than a few lives would probably occur if the dam should
suddenly fail. The dam failure analysis indicates that should a
portion of the dam suddenly fail, a large amount of water would
suddenly inundate the buildings immediately downstream of the
dam. Additionally, large volumes of water, primarily in the
form of sheetflow, would flood the large commercial area along

1-2



1.3

e.

f.

s

h.

i.

Main Street. Depth of flow would range generally about 2 - 3
feet, but would cover a wide area as the flow continued on its
way to the Assabet River. Consequently, the Main Street Dam is
ctassified in the high category.

Ownership - The Main Street Dam is presently owned by Larkin
Lumber Company, 136 Main Street, Hudson, Massachusetts, 01749.

Operator - Mr. Alan Parker of Larkin Lumber Company, 136 Main
Street, Hudson, Massachusetts, 01749 (Phone: 562-3217) is the
operator of the Main Street Dam.

Purpose of the Dam - The Main Street Dam originally diverted
water to a small mill located on the right embankment. The
mill no longer uses the water for power generation and the dam
presently has only aesthetic value.

Design and Construction History - No records of the design or
construction of the dam were located and none are believed to
exist. _

Normal Operational Procedures - There are no formal operational
procedures currently in effect for this structure. There is no
known operational gate.

Pertinent Data

There are no known elevations previously established at the dam
site. Consequently, the water surface elevation of 215 shown on the
USGS Quadrangle, Hudson, Mass., 1966, was adopted as being the
spillway crest elevation. All other elevations given in this report
pertaining to the dam site were estimated from the assumed spiliway
crest elevation on National Geodetic Vertical Datum (NGVD).

de

b.

Drainage Area - The dam impounds waters of Danforth Brook to
create Bruces Pond, in the Town of Hudson, Massachusetts. The
watershed above the dam is approximately 7 square miles. The
watershed is very flat and is primarily wooded with extensive
swamps and marsh areas. There 1s very little development
throughout the drainage area.

Discharge at Dam Site - Accurate records of peak discharges at
the dam site were not located. On numerous occasions, the
parking area immediately downstream of the spillway has been
inundated. Comments by local residents indicate that up to two
feet of water has flooded this area.




(1) Outlet works~~=me=w- B L L o No known operable outlet
(2) Maximum known flood at damsite~--wu-cemcmccannaan. Unknown

(3) Ungated spillway capacity at top of dam
460 cfs @ 218.0 elev.

(4) Ungated spillway capacity at test flood elevation
1100 cfs @ 221.3 elev.

(5) Gated spillway capacity at normal pool elevation------- N/A
(6) Gated spiliway capacity at test flood elevation-------- N/A

(7) Total spillway capacity at test flood elevation
1100 cfs @ 221.3 elev.

(8) Total project discharge at test flood elevation
1900 cfs @ 221.3 elev.

¢. Elevation {NGVD)

(1) Streambed at centerline of daMevwe-mceccaucnaau. 200 (Est.)
(2) Test flood taflwater--~eeeecmcecce e 207.7 (Est.)
(3) Upstream portal invert diversion tunnelee--m-ceoceeeon- N/A

(4) Noma.l poo‘lO..l..O.Cl....D-.....000'.0.-0000000-0l0002‘|5.0

(5) Full flood control pool-=-=recm-—en- UL EE R R 77
(6) Spillway crest-wweeceammmmc e 215.0
(7) Design surcharge {Original Design)---c-mmecnaccuau. Unknown
{8) Top of dame--~=m=mwmcmcaa i cmcaaae Varies, avg. is 218.0
(9) Test flood surcharge==-==-w-wmmmmmee oo 221.3

d. Reservoir

(1) tength of test flood pool~www-—cwmanavcamnna 4200 ft (Est.)
(2) Length of normal pool--reweccercmmm e 2500 ft
(3) Length of flood control=---cw-ccmcmamecaccnmaecaams m—=N/A

1-4



e. Storage (acre-feet)

(1
(2}
(3}
(4)
(5)

Normal po0l-vememmcccmenmccaacnnneena-
F100d cONtrol pool=c---ewscucmmcmmcmnmremme e e—aan
Spillway crest pool--eewmummmocccaacaax
Top of dam--—=—=—cc-mmmrmccmccmccenanae
Test f100d OOl ~==mmemecmmmcm e e

f. Reservoir Surface (acres)

(M
(2}
(3)
(4)
(5)

g. Embankments

m

(2)
(3)
(4)
(5)

(6)
(7)
(8)
{9)

h. Diversion and Regulating Tunnel

Normal pool-wewemcr e cccciicm i o—————
Flood-control p001 -------------------------------------
Spillway Cresteeveammeacccccccncnrenn——
Test fliood poo]----; ...................

Right Embankment

- -

- -

22 (Est.)
Left Embankment

Type Earth with stone
masonry downstream
face

Length Approx. 120 ft

Height 18 ft approx.

Top width 20 ft min,

Side slopes -~ Irregular U/S
Vertical D/S

Zoning Unknown

Impervious Core Unknown

Cutoff Unknown

Grout Curtain Probably none

- — ) A D AT v S o - -

Earth with stone
masonry downstream

face

Approx. 200 ft
18 ft approx.
18 ft min.

Irregular U/$
Vertical D/S

Unknown
Unknown
Unknown

Probably none



i.

Spillway

(1} Type--mwoescuanmmcccccannneaa- Broad-crested stone masonry
weir with cascade

(2) Length Of Weif=m-mmmmmammmmmmmmee—————e.——————— 2010 ft
(3) Crest elevation---emwccmmomccm e e 215.0
(4) Gates--——-~=mem s v d e e e None
(5) U/S Channel--ecommmmmcam e Bruces Pond

{6} D/S Channel-wecmceevcccnmnceena- 15 ft wide by 5 ft channel

j. Regulating Outlets

An outlet structure is located at the spillway right abutment.
While references have been made to the existence of a gate with-
in the structure, the access to the gate is sealed and no

actual discharge outlet for the facility was located. Observa-
tions and comments during the site examination indicate the out-
let structure is no longer operational. ‘



2.1

2.2

2.3

2.4

SECTION 2: ENGINEERING DATA

Design Records - There are no known design records for the dam.

Construction Records - No records of the original construction were
Tocated.

Operation Records - No operational records other than State inspec-
tion reports are available for the dam.

Evaluation - Since no engineering records are available, the evalua-

tion of the dam must be based primarily on the results of the visual

examination which is detailed in Section 3.

2-1



SECTION 3: VISUAL INSPECTION

3.1 Findings

de.

General - The Phase I Visual Examination of the Main Street Dam
was conducted on 8 November 1978.

In general, the dam was observed to be in fair condition based
on the condition of the embankments and the absence of an opera-
ble reservoir drain. The reservoir level at the time of the
site examination was 3 inches above the weir crest.

Visual inspection checklists for the site visit are inciuded in
Appendix A and selected photographs are given in Appendix C.

Dam - The downstream face of the spiliway is a stepped cascade
constructed of cut stone masonry which is in good condition.

The upstream training walls, center pier and right spillway wall
are constructed of concrete and are also in good condition.
There is some efflorescence and minor cracking on the right
spillway wall (common wall of abandoned raceway}. There is a
flow of water coming from the low end of the abandoned raceway
through a drain hole in the downstream end of the right wall

as shown in Photo 3. There are no ftashboards present at the
weir crest but five l-inch diameter steel pins embeded in the
crest were observed. The pins are spaced at 16-inch centers and
may cause a build up of debris.

The fieldstone walls of the stilling basin and downstream chan-
nel are generally in good condition. Some smaller stones are
missing and voids are developing in the joints.

~The earth embankments located to the right and Teft of the

spiliway are generally in fair condition. There is no visual
evidence of significant settlement, lateral movement, or major
erosjon or seepage, but there are some deficiencies as listed
betow.

(1) Except for a section of recently-placed gravelly sand along
the right embankment, the upstream faces of the embankments
have a random growth of trees, brush and weeds, as shown in
Photos A and B. At several locations along the left embank-
ment, there is rubble and trash along the shoreline.

(2) The irregular upstream faces of the embankments have little
or no systematic erosion protection; the irregularity may
reflect local undercutting by wave action, although none
was evident at the time of the inspection.



{3) The crest of the left embankment has a partial cover of
grass and weeds, as shown in Phots 5 & 6. It is locally
uneven and rutted. The targer surface area of the right
embankment has been recently graded with gravelly sand
fil.

(4) There were indications of very slight seepage near the bot-
tom of the downstream stone masonry wall of the left
embankment. Two locations were noted within the building
and one immediately to the east.

{5) There was slight seepage from the base of the north and
west stone masonry walls of the discharge channel beneath
the building on the right side of the spillway. Accord-
ing to a representative of the Larkin Lumber Company,
this flow does not come from the dam; rather it enters
the buitding crawl space at the west end, from the direc-
tion of the right abutment slope. Wet areas and seepage,
with drainage into the building craw! space, were evident
at the base of the stone masonry wall that parallels the
right abutment slope.

c. Appurtenant Structures - The concrete of the former outlet works

d.

e.

(common wall of the spillway) is in good condition with some
efflorescence and minor cracking observed. The new concrete
structure built over the raceway is in excellent condition. The
flow of water through the drain hole near the end of the raceway
indicates the gate within the raceway is probably not completely
sealed.,

Reservoir Area - Bruces Pond is formed by the impoundment of the
waters of Danforth Brook by the Main Street Dam. Development is
very sparse immediately upstream of the dam. Relatively minor
flooding would occur upstream of the dam due to the increase of
water surface elevation during the test floed. No structures
would be affected by the flooding.

No significant potential was observed for landsiides into the
general pool area of the dam which could create waves that might-
overtop the dam. No conditions were noted that would result in
a sudden increase of sediment load into the upstream pool.

Downstream Channel - Discharges from the Main Street Dam are

conveyed approximately 1/4 mile to the confluence of Danforth
Brook with the Assabet River. At the toe of the spiliway, flow
is directed 50 degrees to the right and enters a channe! approx-
imately 5 feet deep and 8 feet wide. This channel goes under

a portion of the structure located on the right embankment,



where it makes another 90 degree bend to the left. The dis-
charge channel then passes under a small bridge and then under
another building with an opening of 5 feet by 15 feet. The
average slope of the channel is approximately .005 as it crosses
Main Street and flows to the Assabet River. Downstream of
Larkin Lumber, development is very congested with many commer-
cial establishments along Main Street.

3.2 Evaluation

The Main Street Dam embankments appear to be performing satisfac-
torily at the present time. The slight seepage through the dam
masonry is apparently under control, although much of the downstream
face of the right embankment is not accessible for examination. The
overgrown and generally unprotected upstream faces of the embank-
ments offer some potential for future problems, particularly where
the crest width is only 18 to 20 ft. However, the pond is rela-
tively sheltered and the dam is not exposed to heavy wave action.

The spillway and appurtenant structures appear to be in good struc-
tural condition but there is no operable reservoir drain. While
the minor items noted above should be given attention, there appears
to be no significant potential for failure of the spiliway at this
time.



4.1

4.2

4.3

4.4

4.5

SECTION 4: OPERATIONAL PROCEDURES

Procedures - In general, there is no established routine for the
operation of the dam.

Maintenance of the Dam - Except for the recently-placed gravelly
sand that is exposed on part of the crest and slope to the right of
the spillway, there is no evidence that the embankments or spillway
have received maintenance in the recent past. There is no estab-
1ished formal procedure for the maintenance of the dam.

Maintenance of Operating Facilities - There are no formal operational
procedures. There are no known operational gates at the dam.

Description of any Warning System in Effect -~ There is no estab-
1ished warning system or emergency preparedness plan in effect for
this structure.

Evaluation - Formal operational procedures, maintenance programs,
warning systems and emergency preparedness plans should be estab-
lished for the dam. Periodic inspections should be made of the dam
and tree and brush growth at the dam should be brought under con-
trol. Maintenance of the structure should be performed at regular
intervals. The Owner should institute a program of annual technical
inspections.



5.1

SECTION 5: HYDRAULIC/HYDROLOGIC

Evaluation of Features

de

be.

C.

d.

e.

General - The Main Street Dam is 1ocated on Danforth Brook at

the outlet of Bruces Pond, 1/4 mile above the confluence of
Danforth Brook with the Assabet River. The dam is an earth and
stone masonry type with a broad crested stone masonry spillway
approximately 20 feet long. The spiliway discharge channel
passes under two structures and three small bridges before join-
ing the Assabet River. The dam, at one time, provided a source
of water power for a mill located on the right bank. The mill
no longer generates it's own power. The dam creates an impound-
ment of approximately 11 acres and an estimated total storage
capacity of 18.4 acre-feet at its spillway crest of elev. 215.
The pool at top of dam (elev. 218) comprises 20.9 acres and has
a total storage capacity of approximately 72.9 acre-feet.

Design Data - There were no plans or records located concerning

the design details or manner of construction of this dam. Al
hydraulic/hydrologic criteria used in this report were developed
utilizing the USGS Quadrangle maps and information gathered
during the inspection.

Experience Data - F]ood'records for the Main Street Dam were not

located. Extensive flooding downstream of the dam has occurred
on numerous occasions. According to local residents, up to 2
feet of water has inundated the parking area and buildings
downstream of the dam, resulting in flooding along Main Street.

Visual Observation - At the time of the inspection on 8 November

1978, there was approximately 3 inches of flow over the spillway
crest, an estimated discharge of less than 10 cfs. The stone
masonry spillway appeared to be in good hydraulic condition with
the exception of accumulated debris. Iron pins are provided on
the spillway crest, possibly for flashboards. Flow passes over
the broad-crested spiliway and falls approximately 15 feet over
a series of steps to an open channel at the base of the spill-
way. This open channel turns right at the toe of the spillway,
passes under a structure, turns left, and flows beneath two
bridges and a second structure as it continues onto Main Street
via a b feet deep by 15 feet wide channel. Average slope of
this channel is approximately .005.

Test Flood Analysis - Based upon Corps of Engineers Guidelines,
the recommended test flood for the size (small) and hazard
potential (high) is within the range of 1/2 PMF to a full PMF
(Probable Maximum Flood). Because the dam is quite small, the

5-1



f.

1/2 PMF was adopted as the test flood. The PMF was determined
using the guideline curves presented by the New England Division
of the Corps in "Estimating Maximum Probable Discharges" for the
Phase I, Dam Safety Investigations. The watershed terrain was
determined to be very flat, with extensive swampy areas. The
peak inflow rate was determined to be 560 cfs per square mile
for the PMF or 280 cfs/sq mi for the 1/2 PMF. Peak inflow used
for this analysis was 1960 cfs.

Routing of the 1/2 PMF inflow rate through Bruces Pond resulted
in a test flood outflow of approximately 1,900 cfs. Due to the
configuration of the buildings along the downstream edge of the
dam crest and the spillway characteristics, the water level
during the test flood would rise to Elevation 221.3. This re-
sults in a water surface stage 3.3 feet above the top of dam.
The spillway cannot pass the test flood. Serious downstream
flooding will result, especially in the parking area and lumber-
yard buildings along the toe of the dam. Sheet flow flooding
would alsc occur in the commercial areas on Main Street.

Dam Failure Analysis -~ Based on Corps of Engineers Guidelines
for Estimating Dam Failure hydrographs and assuming that a
failure would occur aiong a section 80 feet wide with the water
level at the top of the dam (elev. 218.0), the failure would
result in a peak outflow rate of 10,600 cfs. The estimated
downstream capacity of the open channel is approximately 820
cfs. The sudden release of water in the event of a dawm failure
would cause severe flooding immediately downstream of the dam
and in the comnercial area along Main Street. After the flow
passed through the structures Tocated immediately against the
dam, the flooding would occur in the form of sheetflow, inun-
gatiggfthe areas along Main Street to a depth of approximately
- eeto

5-2



SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

d.

C.

d.

e.

Visual Observation - There was no visible evidence of dam

embankment or spillway instability during the site examination
on 8 November 1978. The observed locations of slight seepage
through the downstream walls showed no evidence of soil move-
ment, and are not considered to pose an immediate hazard to the
stability of the downstream faces of the embankments. There was
no evidence of movement of structural items.

Design and Construction Data - There are neither design drawings

nor construction data which would show the embankment cross sec-
tions, the physical properties of the materials in the embank-
ments, nor structural details of the spillway. Thus, theoretical
analyses of the structural stability of the dam embankments and
spillway are not possible. )

The above-water embankment geometry, as determined by 1imited
measurements at the site, is typical of this type of old New
Engtand dam, and the dam has had a Tong period of service. As
long as there are not seepage or erosion problems, the embank-
ments and spillway would be expected to be adequately stable
under static loading conditions.

Operating Records - No operating records are known to exist for

the project.

Post-Construction Changes - Without design or *as-built" draw-

ings, the extent of post-construction changes to the project is
not known. The concrete walls at the spillway and the gate
structure appear to be of more recent construction than the ori-
ginal stone masonry.

Seismic Stability - The dam is located in Seismic Zone 2 and, in

accordance with recommended Phase I guidelines, does not warrant
seismic analysis.



7.1

7.2

SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

Dam Assessment

ad.

b.

C.

d.

Condition - The visual examination of the Main Street Dam did
not reveal any evidence of failure or conditions which would
warrant urgent remedial treatment. However, because of the
Timited spillway capacity, the absence of an operable reservoir
drain and the need for maintenance and additional investigations
that are outlined hereinafter, the project is considered to be
in only fair condition.

Adequacy of Information - A1l of the information for the Phase I
Investigation had to be obtained from visual examination and
1imited measurements at the site. This information has been
sufficient for the purpose of this investigation, but it does
not permit detailed evaluation of stability or seepage.

Urgency - The recommended additional investigations and remedial
measures outlined in Sections 7.2 and 7.3, respectively, should
be undertaken within one year of receipt of the report by the
Owner.

Need for Additional Investigations - Additional investigations
should be performed by the Owner as outlined in the following
section.

Recommendations

The Owner should engage a qualified registered professional engineer
to perform the following investigations:

1.

2,

An investigation to verify the source of the water flow that is
entering the discharge channel through the north and west stone
masonry walls beneath the building to the right of the spillway.
This can apparently be accomplished from the crawl space under
the building. If all or part of this flow originates at the
downstream stone masonry wall of the right embankment the source
should be examined for evidence of piping or soil erosion, and
the flow should be regularly monitored to determine if condi-
tions are changing with time. If soil movement or changing
conditions become evident, corrective action should be taken.

A detailed hydrologic-~-hydraulic investigation to determine the
adequacy of the spiliway and to determine any modifications to
increase its capacity as necessary including modifications to
the crest of the dam. If the results of the investigation in-
dicate that flashboards should not be used, the five one-inch



diameter steel pins should be removed from the spiliway crest
to prevent the buildup of debris.

3. An investigation to determine the required repairs, modifications
or new construction to provide a method of lowering the reservoir
water surface in times of emergency. '

7.3 Remedial Measures

a. Operation and Maintenance Procedures ~ It is recommended that

the following remedial work be undertaken by the Owner, in addi-
tion to the investigations outlined in Section 7.2, to correct
deficiencies noted during the visual examination:

(1)

{2}

(3)

(4)

(5)

(6)

Clear brush and trees from the dam embankments where the
crests are less than 25 ft wide, including stump removal
and backfilting, and cut grass and weeds on the embankments
at least once a year.

Where the embankment crests are less than'25 ft wide pro-
vide riprap or cobble slope protection on the upstream
faces; restore and reshape local eroded areas.

The joints in the stone mésonry walls should be rechinked
or mortared.

Develop a formal maintenance procedure, operational pro-
cedure and emergency procedures plan and warning system in
cooperation with downstream officials. '

Due to the 1imited capacity of the spillway, the dam should
be kept under surveillance during periods of high precipita-
tion and high reservoir levels.

Initiate a program of annual technical inspections.

7.4 Alternatives - Not applicable.
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INSPECTION TEAM ORGANIZATION AND CHECK LIST

VISUAL INSPECTION PARTY ORGANIZATION

VISUAL INSPECTION CHECK LIST

' Embankment - Right of Spillway
Embankment -~ Left of Spillway
Spillway
Spillway

Page No.

A-2
A-3
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VISUAL INSPECTION PARTY ORGANIZATION
NATIONAL DAM INSPECTION PROGRAM

DAM: Main Street Dam

DATE : November 8, 1978

TIME: 10:00 a.m,

WEATHER: 50° F ~ Overcast - Drizzle

WATER SURFACE ELEVATIQON UPSTREAM: 2" over spillway crest

STREAM FLOW:5.0 cfs

 INSPECTION PARTY:

1. Robert P, Howard = CDM - Structural/Operations

2. Francis E, Luttazi -~ CDM - Structural/Operations (Ass't)

3. Charles E, Fuller - CDM — Hydraulic/Hydrology

4. Joseph E. Downing - CDM - Hydraulic/Hydrology (Ass't)

5. Peter L, LeCount - Haley & Aldrich - Soils

6.

PRESENT DURING INSPECTION:

APPENDIX A-1




VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

Main Street

DAM: - o DATE : 8 November 1978
EMBANKMENT: _Right of Spillway
CHECK LIST CONDITION
1. Upstream Slope 1.
a. Vegetation a, Brush, scattered trees to 8" dia.
b. Sloughing or Erosion several cut trees on bank.
¢. Rock Slope Protection - b. Irregular slope, recently-placed
Riprap Failures gravelly sand near spillway slough-
d. Animal Burrows ing down over bank.,
¢. No protection evident
2. Crest d. None observed
a. Vegetation
b. Sloughing or Erosion 2,
¢. Surface cracks a. Partly grass & weeds
d. Movement or Settlement b. None observed
¢. None observed
3. Downstream Slope d. Not evident, area of recent fill
a. Vegetation near spillway may have been low.
b. Sloughing or Erosion :
¢. Surface cracks 3. : _
d. Animal Burrows a. None-masonry wall in bldg.
e. Movement or Cracking near . b. N/A
toe c. N/A
f. Unusual Embankment or d. N/A ;
Downstream Seepage e, None observed
g. Piping or Boils f. Slight seepage from base of wall
h. Foundation Drainage Features into waterway alongside apillway;
i. Toe Drains  more seepage (est. 2 gpm) from
below bldg. into side of waterway,
4. General . but all or part of this originates
a. Lateral Movement from wall that is at base of slope
b. Vertical Alignment downstream from rt, abutment,
c. Horizontal Alignment g. None observed
d. Condition at Abutments and h., i. Apparently none
at Structures , ‘ R
e. Indications of Movement of | 4, _
Structural Items a., b., c. No significant movement or
f. Trespassing irregularity evident.
g. Instrumentation Systems d. Appears satilsfactory
' e. None evident
f. Part of functioning lumber yard
g. None
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VISUAL INSPECTION CHECK LIST
NATJONAL DAM INSPECTION PROGRAM

DAM: Maip Street

DATE: 8 November 1978

EMBANKMENT: Left of Spiliway

CHECK LIST

CONDITION

1. Upstream Slope
a. Vegetation
b. Sloughing or Erosion
¢. Rock Slope Protection -
Riprap Failures
d. Animal Burrows

2. Crest
a. Vegetation
b. Sloughing or Erosion
¢. Surface cracks
d. Movement or Settlement

3. Downstream Slope

a. Vegetation

b. Sloughing or Erosion

¢. Surface cracks

d. Animal Burrows

e. Movement or Cracking near
toe

f. Unusual Embankment or
Downstream Seepage

. Piping or Boils

g
h. Foundation Drainage Features
i

i. Toe Drains

4. General
a. Lateral Movement
b. Vertical Alignment
¢. Horizontal Alignment

d. Condition at Abutments and .

at Structures

e. Indications of Movement of
Structural Items

f. Trespassing

g. Instrumentation Systems

1.
a.

b‘

Cs

Brush, scattered trees to 18" dia.,
weeds, local rubble & trash.
Irregular slope, possibly locally
undercut near top.

Occasional rock in slope, dumped
concrete rubble at one location,-
None obsgerved

Partly grass & weeds

Not significant

None observed

Local areas up to 6 in. low.

'None—masonry wall in bldg.

N/A

N/A

N/A

None observed

Local v. sl, seepage near base of
wall in bldg.

None observed

~ Small concr. box @ base of wall

near abutment.
Apparently none.

None evident ,

Crest locally low, apparent local,
slight settlement,

No irregularity evident in face of
wall,

Appears satisfactory

Slight cracking of brick building
foundation wall above spillway wall
Part of functioning lumber yard.
None
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INLPECTION PROGRAM

DAM: Main Street Dam (Larkin Lumber Co.) DATE: November 8, 1978
SPILLUWAY; —

CHECK LIST CONDITION

1. Approach Channel At

a. General Condition . a. Good

b. Obstructions b. None-Channel divided by 12" con-
crete pier,

c. Log Boom etc. ' c. None

2. Weir te2. _

&. Flashboards a. None present-Five 1" diameter
steel pins 16 inches high present
in crest.

b. Weir Elev. Control (Gate) b. See Raceway Facility

c. Vegetation . c. None

d. Seepage or Efflorescence d. None observed

" @, Rust or Stains e. None observed

f. Cracks : ~f. None observed

g. Condition of Joints g. Good

h. Spalls, Voids or Erosion h. N/A

i. Visible Reinforcement ~i. N/A

J. General Struct. Condition j. Good

3. Discharge Channel 3.

a. Apron a. Good condition-stone block paving

b. Stilling Basin b. Good condition

¢. Channel Floor ‘¢, Ledge

d. Vegetation d. None

e. Seepage e, None observed

f. Obstructions f. Pipe column in the center of
discharge channel entrance.

g. General Struct. Condition g. Good ‘

1. Walls : : 4,
a. Wall Location -~ Left a. '
(1) Vegetation (1) None
(2} Seepage or Efflorescence (2) None
(3) Rust or Stains (3) None
(4) Cracks (4) Concrete wall at approach channel
- is in good condition.  Spillway
wall is grouted stone with brick
foundation wall of building on top
No cracks observed.
(5) Condition of Joints: (5) Joints in grouted stone could be
repointed. Joints in brick wall
: good.
(6) Spalls, Voids or Erosion (6) Upstream edge of brick wall has

: broken off,

(7) visible Reinforcement - (7)Y N/A
(8) General Struct. Conditian.l  (8) Gond
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Main Street Dam {Larkin Lumber Co,)

DATE :November 8, 1978

SPILLWAY: -

CHECK LIST COMDITION
b. Wall Location ~ Right { b,
(1) Vegetation (1) None

(2) Seepage or Efflorescence

(3) Rust or Stains

(4) Cracks

(5) Condition of Joints

(6) Spalls, Voids or Erosion
(7) visible Reinforcement

(8) General Struct. Condition

¢. Wall Location-Stilling Basin

(1) Vegetation

(2) Seepage or Efflorescence
(3) Rust or Stains

(4} Cracks

(5) Condition of Joints

(6) Spalls, Yoids or Erosion
%7) Visible Reinforcement

8) General Struct. Condition

5. Raceway Facility

(2) Efflorescence at several locations
on concrete wall. Large flow from
weep hole at downstream end,

(3) Minor stains observed
(4} Few minor cracks

(5) Good

(6) Very minor erosion
(7) None observed

(8) Good

lc.

(1) None

(2) None

(3) None

{4) None

(5)(6) Open jt.. fieldstone masonry in

good condition. Some smaller stones

missing and some voids developing
in the joints.

{7) N/A

(8) Good

5. Raceway Facility has been abandoned,
a new concrete structure built over
it. The remaining portion covered
by beoards. Seepage evident at bottom
gf]faci1ity and exiting through weep

Oe.
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APPENDIX B

LIST OF AVAILABLE DOCUMENTS AND
PRIOR INSPECTION REPORTS

LIST OF AVATLABLE DOCUMENTS

PRIOR INSPECTION REPORTS

Date Ez

December 9, 1974 Mass, Dept. of Public Works
w/ Description of Dam

Page No.

None

B~1 thru B-8
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APPENDIX €

SELECTED PHOTOGRAPHS OF PROJECT

PHOTOGRAPHS
¥ . Title Page No.
e Overview of Spillway and Left Embankment from
Right Embankment iv
B. Overview of Upstream Face of Dam and Spilliway iv
1. Overview of Spillway C-1
« View of Left Side of Spillway from Parking Lot C-2
»s View of Spillway and Parking Lot Downstream C=-2

4, View of Downgtream Channel and Culvert Under Building C-3
o« View of Embankment from Left Abutment. Note Upper
Stories of Buildings Constructed at Downstream Edge

of Crest c-3
"o Upper Story of Building Constructed at Downstream
Edge of Dam Crest C~4
1 CATION PLAN ' Page No.

Location of Photographs : C=5
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View of embankment from left abutment,

Note upper stories
of buildings constructed at downstreanm edge of crest,
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6. Upper story of building constructed at downstream
edge of dam crest.,
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APPENDIX E
INFORMATION AS CONTAINED IN
THE NATTIONAL INVENTORY OF DAMS
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